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duct  more  detailed  studies  with  sunflowers  as  a  silage  crop.  Experi- 
ments were  accordingly  started  on  both  the  Agronomy  and  Dairy 
farms  in  1921  and  1922.  The  results  obtained  in  these  experiments 
are  reported  in  this  bulletin. 

EXPERIMENTAL  WORK 

Methods  Used 

In  the  spring  of  1922  a  series  of  forty  four  plots  was  laid  out  on 
the  Dairy  farm  for  the  purpose  of  securing  more  information  in  re- 
gard to  the  relative  value  of  sunflowers  and  corn  for  silage  produced 
under  local  conditions.  The  experiment  was  also  planned  with  a 
view  to  finding  the  best  cultural  methods  to  use  in  growing  sun- 
flowers. This  test  included  Cocke's  Prolific,  a  variety  of  corn  rep- 
resenting the  late  or  silage  type,  and  Learning,  a  variety  represent- 
ing the  type  of  corn  generally  grown  for  grain.  Two  mixtures  of 
corn  and  sunflowers  were  used.  In  one  mixture  one  sunflower  plant 
alternated  with  two  of  corn  and  in  the  other  mixture  there  were 
equal  numbers  of  corn  and  sunflower  plants.  All  corn  and  sun- 
flowers were  planted  in  rows  3  1-2  feet  apart.  The  corn  alone  and 
the  corn  and  sunflower  mixtures  were  thinned  to  one  plant  every 
fourteen  inches.  The  sunflowers  alone  were  thinned  to  various 
spacings  in  the  row  ranging  from  a  plant  every  three  inches  to  a 
plant  every  twenty-one  inches.  The  seed  was  sown  thickly  and 
the  plants  later  thinned  to  the  desired  stands.  Two  later  plantings 
of  sunflowers  were  also  made  in  1922  and  1923.  One  planting  was 
made  each  of  these  years  on  June  1  and  another  on  June  10.  In 
1924  no  later  plantings  were  made  due  to  the  lateness  of  the  season. 

Each  plot  was  repeated  three  times  so  that  there  were  four 
plots  each  year  of  each  treatment  or  crop.  The  plots  were  eight 
rods  in  length  and  four  rows  wide.  An  ordinary  two-row  corn  planter 
was  used  for  planting  both  the  corn  and  sunflowers.  At  harvest 
time  the  entire  four  rows  were  cut  and  then  weighed  on  a  platform 
scale  at  the  barn  before  being  put  through  the  silage  cutter.  A 
sample  of  about  fifteen  pounds  was  taken  from  each  different  series 
of  four  plots  at  the  time  of  cutting  for  the  purpose  of  determining 
the  moisture  content  and  for  making  a  chemical  analysis.  This 
sample  was  weighed  at  the  time  it  was  taken  and  again  after  drying. 
The  sample  was  dried  in  an  artificially  heated  drying  house  where 
it  was  left  until  thoroughly  dry.  It  was  then  taken  out  and  allowed 
to  hang  in  a  shed  until  it  had  attained  a  relatively  constant  weight 
when  it  was  again  weighed  to  determine  the  amount  of  air  dry 
material. 
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The  samples  contained  on  an  average  from  7  to  10  per  cent  of 
moisture  at  the  time  of  taking  the  air  dry  weights.  By  taking  care 
to  do  this  weighing  after  several  days  of  dry  weather  it  was  found 
that  the  percentage  of  moisture  in  the  samples  became  uniform 
enough  to  reduce  the  error  resulting  from  the  fluctuation  in  moisture 
content  of  the  air  within  narrow  limits.  From  the  dry  weights  thus 
obtained  the  air  dry  yields  per  acre  were  calculated. 

After  the  air  dry  weights  had  been  obtained  the  samples  were 
used  for  making  a  chemical  analysis.* 

The  plots  were  cut  at  only  two  different  times  in  order  to  make 
the  work  fit  into  the  regular  silo  filling  operations  on  the  farm.  It 
would  have  been  more  desirable  if  several  cuttings  had  been  possible 
so  that  each  series  of  plots  could  have  been  cut  when  they  had  reach- 
ed the  proper  stage.  The  first  cutting  was  made  at  the  time  the 
sunflowers  planted  first  were  nearly  all  in  full  bloom  and  some  of 
the  seeds  had  reached  the  light  dough  stage.  At  this  time  the 
various  plots  of  sunflowers  planted  alone  were  cut.  In  1922  and  1923 
the  mixtures  of  sunflowers  and  corn  were  also  cut  at  this  time.  In 
1924  the  mixtures  were  left  until  the  second  cutting  on  account  of 
the  very  immature  condition  of  the  corn. 

The  second  cutting  was  made  when  the  silos  were  being  filled 
from  the  other  corn  grown  on  the  farm.  This  corresponded  in  the 
two  first  years  with  the  time  the  Learning  in  the  test  was  ready  to 
cut  for  silage.  In  1924  both  varieties  of  corn  were  immature  when 
put  into  the  silo.  At  this  time  the  later  plantings  of  sunflowers  were 
alsi'  cut. 

In  the  spring  of  1922  an  experiment  with  different  rates  of  plant- 
ing- sunflowers  was  started  on  the  Agronomy  Farm.  In  this  test 
the  same  rates  of  planting  were  used  as  on  the  Dairy  Farm.  The 
different  plots  were  repeated  in  the  same  way  as  in  the  other  experi- 
ment so  that  there  were  four  plots  of  each  rate  of  planting  every 
year. 

Mammoth  Russian  sunflowers  were  used  in  all  the  experiments 
both  on  the  Dairy  and  Agronomy  farms.  The  two  varieties  of  corn 
used  in  the  experiment  on  the  Dairy  Farm  and  also  sunflowers  were 
included  in  the  regular  corn  variety  test  which  was  conducted  on  the 
Agronomy  Farm.  The  plots  here  were  in  triplicate.  The  corn  and 
sunflowers  were  planted  in  rows  three  and  a  half  feet  apart  and 
with  plants  fifteen  inches  apart  in  the  rows.     Yield  determinations 

*The  authors  wish  to  acknowledge  their  indebtedness  to  T.  J.  Cochrane  and  T.  B. 
Leith   of   the   Agricultural    Chemistry    Department   for   making    the    chemical    analyses. 
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.were  made  as  in  the  other  tests  but  based  only  on  the  two  central 
rows  of  the  plot.  The  corn  was  cut  when  it  had  reached  the  glazed 
stage  and  the  sunflowers  when  they  were  nearly  all  in  full  bloom. 
In  making  the  calculations  for  yields  of  the  different  plots  the 
probable  errors  of  the  experiment  were  also  determined*  In  ex- 
perimental work  this  is  necessary  in  order  to  determine  whether 
differences  obtained  between  different  plots  are  large  enough  to 
be  significant.  The  probable  errors  of  the  different  experiments 
are  shown  in  the  appendix. 

Experiments  on   the   Dairy   Farm 

Table  I  shows  the  average  yield  of  sunflowers  and  corn  obtained 
on  the  Dairy  Farm.  .  Both  the  average  yield  of  green  corn  and  air 
dry  material  per  acre  are  given.  The  date  of  planting,  of  harvest- 
ing, and  the  number  of  days  in  the  growing  period  are  shown. 

The  three-year  period  over  which  this  test  extended  included 
two  years  (1922  and  1923)  which  represented  more  or  less  normal 
seasons  while  the  other  year  (1924)  was  a  very  abnormal  season 
with  a  late  wet  spring  and  a  cool  growing  season.  It  was  impos- 
sible to  get  the  field  prepared  and  the  planting  done  until  June  11  or 
approximately  three  weeks  later  than  usual.  The  results  obtained 
should  therefore  be  considered  with  these  facts  in  mind. 

In  considering  the  yield  in  green  forage  per  acre  of  the  differ- 
ent plots  for  1922  as  shown  in  Table  I,  it  is  apparent  that  with  the 
exception  of  the  later  plantings  made  on  June  1  and  June  10,  the 
sunflowers  planted  alone  out-yielded  both  varieties  of  corn.  How- 
ever when  the  yield  on  an  air  dry  basis  is  considered  the  above  order 
is  reversed.  The  reason  for  this  is  due  to  the  higher  moisture  con- 
tent of  the  sunflowers  as  compared  with  corn.  From  the  yields  of 
green  and  air  dry  material  it  may  be  seen  that  the  moisture  content 
of  the  sunflowers  varied  considerably  between  the  different  rates 
and  dates  of  planting.  It  is  difficult  therefore  to  draw  any  conclu- 
sions as  to  the  yield  of  dry  matter  per  acre  as  based  on  the  green 
weights  without  taking  the  moisture  percentage  into  consideration. 

In  1923  the  yield  of  green  corn  was  somewhat  higher  than  in 
1922  while  the  yield  of  green  sunflowers  was  less  than  the  previous 
year.  The  yields  on  an  air  dry  basis  however  did  not  show  a  very 
great  difference  for  the  various  plots  for  the  two  years.  Again  this 
shows  the  necessity  of  taking  the  moisture  content  of  the  green 
material  into  consideration. 


*The  authors  are   indebted   to   B.   L.   Wads,    a    graduate    assistant,    for    aid    in    making 
the   calculations. 
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In  1924  as  in  1922  the  yields  of  green  sunflowers  were  somewhat- 
higher  on  the  average  than  the  corn.  When  the  air  dry  weights 
were  considered  the  difference  was  not  proportionately  as  large  as 
in  case  of  the  green  weights.  The  mixture  of  corn  and  sunflowers 
as  compared  with  the  two  crops  grown  separately,  produced  a  higher 
yield  in  1924  than  in  the  other  two  years. 

Comparing  the  two  types  of  corn  very  little  difference  in  yield 
of  air  dry  material  per  acre  was  found  when  the  two  varieties  were 
planted  and  cut  at  the  same  time.  Cocke's  Prolific  averaged  2.91 
tons  of  air  dry  material  per  acre  and  Learning  2.57  tons  as  an  aver- 
age of  the  three  years.  The  Cocke's  Prolific  corn  had  not  reached  the 
same  degree  of  maturity  as  the  Learning  and  therefore  contained 
a  higher  moisture   content. 

The  average  yield  of  green  material  per  acre  for  the  three  years 
with  corn  and  sunflowers  growing  in  a  mixture  was  12.42  tons  where 
equal  numbers  of  each  were  grown,  and  11.72  tons  where  two  stalks 
of  corn  alternated  with  one  of  sunflowers.  This  is  a  difference  of 
only  .70  of  a  ton  per  acre.  In  air  dry  weights  there  was  a  difference 
of  only  .17  of  a  ton.  These  differences  are  not  large  enough  to  be 
considered  significant.  The  sunflowers  were  ready  to  cut  for  silage 
about  two  weeks  before  the  corn.  This  made  it  difficult  to  determine 
at  what  time  to  cut  the  mixture  for  best  results. 

Considering  the  various  distances  at  which  the  sunflowers  were 
spaced  in  the  row  there  was  no  significant  difference  in  yield  of  air 
dry  material  per  acre  for  the  different  spacings.  The  yields  varied 
from  1.89  tons  per  acre  for  the  twenty-one  inch  spacings  to  2.19 
tons  for  the  plots  where  the  plants  were  spaced  seven  inches  apart 
in  the  row.  In  green  material  per  acre  the  yields  ranged  from  12.33 
tons  for  the  twenty-one  inch  spacing  to  14.29  tons  for  the  three-inch 
spacing.  In  the  three-inch  spacing  the  plants  became  too  spindly. 
This  caused  considerable  lodging  of  plants  and  resulted  in  much 
difficulty  in  cutting.  The  same  was  true  but  to  a  less  extent  where 
the  plants  were  spaced  seven  inches  apart  in  the  row.  In  the  four- 
teen and  twenty-one-inch  spacings  and  particularly  in  the  latter  the 
plants  became  too  large  and  coarse  to  make  the  best  silage.  The 
large  heads  made  the  plants  top  heavy  and  more  difficult  to  handle. 
The  ten-inch  spacing  gave  on  the  whole  the  most  satisfactory  plants 
for  handling. 
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The  two  later  plantings  gave  varying  results  in  the  two  years 
they  were  made.  The  first  year  the  sunflowers  planted  on  June  1 
yielded  as  well  on  the  air  dry  basis  as  the  earlier  plantings.  The 
yield  obtained  from  the  June  10  planting  was  somewhat  less  on  both 
the  green  and  air  dry  basis.  In  the  second  year  these  results  were 
reversed.  Apparently  the  seasonal  influences  were  of  more  import- 
ance than  the  time  of  planting. 

Experiments  on  the  Agronomy  Farm 

Table  II  shows  the  yields  obtained  with  the  various  rates  of 
planting  on  the  Agronomy  Farm. 

The  thicker  plantings,  where  plants  were  spaced  three  and  seven 
inches  apart  in  the  rows,  produced  a  little  larger  tonnage  per  acre 
than  did  the  thinner  plantings.  The  difference  in  yield  between  the 
ten,  fourteen,  and  twenty-one-inch  spacings  were  so  small  that 
they  come  within  the  range  of  experimental  error.  The  ten-inch 
spacings  produced  plants  that  proved  to  be  the  most  satisfactory 
for  handling.  The  three  and  seven-inch  plantings  produced  plants 
with  stems  too  small  and  weak,  while  the  plants  in  the  twenty- 
one-inch  spacing  grew  too  coarse.  The  plants  also  had  a  tendency 
to  become  too  coarse  when  spaced  fourteen  inches  apart. 

The  soil  on  which  the  sunflowers  were  grown  on  the  Agronomy 
Farm  was  somewhat  lower  in  fertility  than  the  soil  where  they 
were  grown  on  the  Dairy  Farm.  This  may  explain  the  somewhat 
higher  yields  on  the  latter  farm  and  may  also  account  for  the  slightly 
different  results  obtained  for  the  various  rates  of  planting. 

Table  III  shows  the  yields  obtained  for  the  four  year  period, 
1921-1924,  in  which  the  two  varieties  of  corn  and  sunflowers  were 
grown  in  comparison  in  the  regular  variety  test  on  the  Agronomy 
Farm. 

The  average  yield  of  green  forage  of  Cocke's  Prolific  Corn  was 
only  approximately  one  ton  more  per  acre  than  the  Learning.  The 
sunflowers  outyielded  Cocke's  Prolific  and  Learning  corn  on  the 
basis  of  green  material  by  1.49  and  2.64  tons  per  acre,  respectively. 
On  the  air  dry  basis  Cocke's  Prolific  outyielded  Learning  by  .53  of  a 
ton  per  acre  and  sunflowers  by  1.48  tons.  The  Learning  corn  out- 
yielded  sunflowers  on  this  basis  by  .95  of  a  ton.  Expressed  in  per- 
centages on  an  air   dry  basis   the  yield  of   Cocke's   Prolific   showed 
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an  increase  of  55.2  per  cent  over  sunflowers  and  an  increase  of  29.5 
per  cent  over  Learning. 

Where  the  corn  varieties  were  allowed  to  reach  the  stage  of 
maturity  considered  best  for  silage  they  outyielded  sunflowers  by 
a  considerable  margin  in  dry  matter  per  acre. 

TABLE  III. — Yield  of  Corn  and  Sunflowers  for  Silage  on  Agronomy 
Farm   1921-24. 


v,                  Days    Growing 
Variety                        Year                   period 

Yield  in  Tons  per  Acre 

Green 

Air  Dry 

Cocke's  Prolific  

1921 

135                        9.29 
123                        6.63 
107                      10.51 

3.19 
2.63 

Sunflowers    

2.29 

Cocke's  Prolific  

Learning    

1922 

135                      15.72 
123                      14.24 
113                      18.23 

5.45 
4.51 

Sunflowers    

2.91 

Cocke's  Prolific  

Learning      

1923 

142                      10.35 
130                      11.26 
107                       10.33 

3.07 

3.04 

1.82 

Cocke's  Prolific  .  .. 

Learning    

Sunflowers    

1924 

151 
134 
106 

9.63 

8.28 

11.90 

3.30 
2.71 
2.05 

Cocke's  Prolific 

Learning    

Sunflowers    

Average 
1921-24 

141 
128 
108 

11.25 
10.10 
12.74 

3.75 
3.22 

2.27 

COMPOSITION  OF  CORN  AND  SUNFLOWER  SILAGE 

In  1922  and  1923  chemical  analyses  were  made  of  samples  taken 
at  the  time  of  cutting.  The  analyses  did  not  differ  greatly  in  the 
two  years  for  the  various  plots. 

Table  IV  shows  the  average  composition  for  these  two  years. 
The  data  show  that  the  average  water  content  of  the  Cocke's 
Prolific  corn  when  cut  was  approximately  75  per  cent,  of  the  Learn- 
ing 70  per  cent,  and  of  the  sunflowers  84  per  cent.  The  more  imma- 
ture condition  of  the  Cocke's  Prolific  corn  accounts  for  its  higher 
moisture  content  as  compared  with  Learning.  The  high  moisture 
content  of  sunflowers  explains  why  this  crop  outyielded  the  corn  in 
some  years  in  green  tonnage  per  acre  but  yielded  less  on  a  dry 
matter  basis. 
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The  corn  averaged  a  little  higher  in  protein  and  fiber  content 
than  the  sunflowers  but  the  latter  averaged  slightly  higher  than  the 
corn  in  ash  and  fat  content.  The  carbohydrate  content  of  corn  was 
considerably  higher  in  all  cases  than  the  sunflowers.  With  the 
exception  of  fat  content  the  mixtures  of  corn  and  sunflowers  were 
intermediate  between  the  two  crops. 

Similar  analyses  were  also  made  of  the  samples  taken  from  the 
variety  test  on  the  Agronomy  Farm.  Here  the  moisture  content 
of  the  two  corn  varieties  were  more  nearly  alike  since  they  were 
allowed  to  reach  the  fame  ?tage  of  maturity.  The  moisture  cor-- en t 
of  Cocke's  Prolific  corn  was  69.5  per  cent,  of  Learning  72.7  per  cent 
and  of  sunflowers  84.5  per  cent.  Here  as  in  the  analyses  on  the 
Dairy  Farm  the  sunflowers  showed  a  high  moisture  content.  In  the 
other  constituents  the  analyses  showed  percentages  very  much  the 
same  as  were  obtained  in  analyzing  the  samples  taken  on  the  Dairy 
Farm. 

DISCUSSION   OF   RESULTS 

In  considering  the  different  experiments  reported  in  this  bulle- 
tin it  would  seem  that  where  the  growing  season  is  normally  as 
long  as  at  Morgantown,  135  to  145  days,  a  variety  of  corn  that  can 
make  use  of  this  length  of  growing  season  can  ordinarily  be  depended 
upon  to  produce  as  large  a  tonnage  of  green  material  for  silage  as 
sunflowers  and  a  considerably  heavier  yield  of  dry  matter  per  acre. 

Where  the  growing  season  is  considerably  shorter,  as  in  some 
of  the  higher  altitudes  of  the  state,  so  that  only  an  early  type  of 
corn  will  ordinarily  mature,  sunflowers  will  probably  produce  a 
heavier  tonnage  of  green  material  per  acre  and  possibly  a  greater 
yield  en  a  dry  matter  basis  than  corn.  Tests  should  be  made  with 
sin  flowers  for  silage  under  such  conditions. 

SUGGESTIONS  ON  SUNFLOWER  CULTURE 

The  following  suggestions  for  growing  sunflowers  are  offered : 
Sunflowers  should  be  planted  about  the  time  corn  is  generally 
planted  or  a  little  earlier.  Drilling  in  rows  from  thirty-eight  to 
forty-two  inches  apart  with  plants  ten  to  twelve  inches  apart  in  the 
row  will  be  found  satisfactory.  Either  a  regular  two-row  corn  plant- 
er or  a  grain  drill  with  some  of  the  holes  closed  is  well  suited  for 
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this  work.  Approximately  five  pounds  of  seed  per  acre  will  be  re- 
quired. 

The  crop  should  be  cultivated  the  same  as  corn.  Sunflowers 
shad^  1re  ground  more  completely  than  corn  so  that  weeds  do  not 
thrive  as  well  with  this  crop  as  with  corn.  Where  both  corn  and 
sunflowers  are  given  the  same  amount  of  cultivation  the  sunflowers 
are  always  more  free  from  weeds  when  the  crops  are  harvested. 

For  harvesting  sunflowers  the  corn  binder  is  usually  satisfac- 
tory. Cutting  by  hand  is  sometimes  necessary  where  the  plants 
have  become  lodged. 

Sunflowers  should  be  cut  before  the  seeds  have  reached  the 
hard  dough  stage.  The  best  guide  for  determining  when  to  cut 
sunflowers  is  probably  the  time  of  flowering.  The  crop  should  be 
cut  for  silage  when  from  60  to  75  per  cent  of  the  plants  are  in 
bloom. 

SUMMARY 

1. — Sunflowers  and  corn  were  compared  for  silage  in  experi- 
ments on  the  Agronomy  and  Dairy  farms  at  the  West  Virginia 
Agricultural  Experiment  Station.  Different  rates  and  dates  of  plant- 
ing of  sunflowers  were  also  included.  Both  silage  and  grain  types 
of  corn  were  included  in  the  test. 

2. — Under  the  conditions  of  the  experiment  on  the  Dairy  Farm, 
the  silage  corn  and  the  sunflowers  yielded  approximately  the  same 
average  tonnage  of  green  material  per  acre  for  the  two  normal 
seasons.  They  both  outyielded  the  grain  type  of  corn  on  this  basis. 
Both  types  of  corn  outyielded  sunflowers  considerably  on  the  air 
dry  basis,  and  on  this  basis  there  was  also  a  small  difference  in  favor 
of  the  silage  corn  as  compared  to  the  grain  type.  In  the  short  grow- 
ing season  of  1924  the  sunflowers  outyielded  both  varieties  of  corn 
on  the  green  material  basis  and  also  slightly  on  the  air  dry  basis. 

3. — On  the  Agronomy  Farm  where  both  corn  varieties  were  per- 
mitted to  reach  the  right  stage  for  silage  each  year,  the  sunflowers 
averaged  a  little  heavier  green  tonnage  per  acre  but  both  corn  varie- 
ties far  outyielded  them  on  an  air  dry  basis. 
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4. — Spacing  the  sunflowers  ten  inches  apart  in  the  rows  gave  the 
best  results  when  both  ease  of  handling  and  yield  were  considered. 

5 — Learning  corn  and  sunflowers  did  not  prove  a  satisfactory 
mixture,  chiefly  because  they  do  not  mature  at  the  same  time. 

6. — Sunflowers  planted  at  later  dates  did  not  give  as  uniformly 
good  yields  as  when  planted  at  the  same  time  as  corn. 

7. — Sunflowers  had  a  considerably  higher  moisture  content  than 
corn.  The  corn  was  much  higher  than  the  sunflowers  in  carbohy- 
drate content.  The  analyses  showed  only  relatively  small  differences 
between  the  two  crops  in  protein,  ash,  fat,  and  fiber  contents. 


APPENDIX 

In  field  experiments  such  as  the  ones  reported  in  this  bulletin 
each  yield  is  subject  to  a  probable  error.  It  is  recognized  therefore 
that  a  difference  in  yield  between  two  plots  must  be  of  a  certain 
magnitude  before  it  is  safe  to  consider  this  difference  as  significant. 
The  magnitude  of  the  required  difference  will  depend  upon  the  de- 
gree of  variation  among  the  plots  receiving  the  same  treatment. 
Probable  errors  were  computed  for  the  yields  reported  in  this  bulle- 
tin in  order  to  determine  whether  the  differences  obtained  were  sig- 
nificant or  not. 

The  method  of  computing  probable  errors  based  on  the  yield  of 
varieties  under  test  as  described  by  Hayes  was  used.* 

To  obtain  the  probable  error  of  the  mean  yield  of  the  four  plots 
of  each  treatment  the  probable  error  of  a  single  plot  was  divided  by 
■J  4.  In  order  to  be  considered  significant  a  difference  should  be  at 
least  three  times  its  probable  error.  To  obtain  a  number  repre- 
senting the  least  significant  difference  the  probable  error  of  the 
mean  was  multiplied  by  3  -J  2. 

In  Table  V  the  probable  errors  calculated  on  this  basis  are  shown 
for  each  year  on  the  Dairy  Farm  and  for  the  rate  of  planting  experi- 
ment on  the  Agronomy  Farm. 


*Hayes     H.    K.      Controlling    experimental    error    in    nursery    trials.      Jour.    Amer.    Soc. 
Agro.  15  :177-192.     1923. 
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TABLE  V. 


-The  Probable  Error  in  Percentages  for  Sunflower  Ex- 
periments on  the  Dairy  and  Agronomy  Farms  as  Meas- 
ured by  the  Deviation  of  Each  Plot  From  the  Mean 
Yield  of  Each  Treatment. 


Experiment 

Year 
Grown 

Number 
of  Plots 

Probable    Error  in 
Per  Cent 

Single 
Determination 

Mean 

Sunflowers  and  Corn 
on  Dairy  Farm 

1922 
1923 
1924 

44 
44 
36 

12.1           |           6.1 

9.8           |           4.9 

10.8                      5.4 

Sunflowers — rate  of  seed- 
ing on  Agronomy  Farm 

1922 
1923 

1924 

20 
20 
20 

13.0           |           6.5 
8.4           i           4.2 
8.3                       4.2 

Student's  method  was  used  to  determine  the  significance  of  the 
differences  obtained  in  the  variety  tests  on  the  Agronomy  Farm.t 
When  this  method  is  used  it  is  found  that  the  odds  are  28  to  1  that 
the  difference  in  yield  between  Cocke's  Prolific  and  Learning  corn 
on  the  air  dry  basis  is  significant.  It  is  usually  considered  safe  to  as- 
sume that  a  difference  is  significant  if  the  odds  are  as  high  as  30  to  1. 

In  the  same  way  the  odds  are  46  to  1  that  the  difference  in  air  dry 
yield  between  Learning  corn  and  sunflowers  is  a  real  difference.  The 
odds  are  77  to  1  that  the  difference  between  the  air  dry  yield  of 
Cocke's  Prolific  corn  and  sunflowers  is  significant.  In  determining 
the  odds  the  values  as  given  by  Love  were  used.J 


tStudent.      Probable   error  of   a   mean.      Biometrika   6  :l-25.      1908. 

JLove,   H.   H.      A  modification   of   Student's   tables   for   use   in   interpreting   experimental 
results.     Jour.  Amer.  Soc.  Agro.  16  :68-73.     1924. 
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